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0.002.3.088/ <0.001), £5i& CHD &I & E 3 M LncRNA CCHE1 Fik#4 &\ TCF21 =3B FAR 5 0 Lk i A
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[ Abstract] Objective To investigate the correlation between serum long non-coding RNA cervical cancer high ex-
pression 1 (LncRNA CCHEL), transcription factor 21 (TCF21) and myocardial ischemia in patients with coronary heart disease
(CHD) complicated with hypertension. Methods A total of 110 CHD patients with hypertension admitted to the Cardiovas-
cular Department of the Yulin First Hospital from December 2020 to December 2023 were selected as the hypertensive group
and 110 CHD patients without hypertension as the non-hypertensive group. According to the occurrence of myocardial is-
chemia, the hypertension group was divided into 79 cases of myocardial ischemia subgroup and 31 cases of non-myocardial
ischemia subgroup. The expression levels of serum LncRNA CCHEI and TCF21 were determined by real-time fluorescence

quantitative PCR; Pearson correlation analysis was used to analyze the correlation between serum LncRNA CCHEIL, TCF21
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expression levels and total myocardial ischemia burden (TIB); Multivariate logistic regression analysis was used to analyze
the influencing factors of myocardial ischemia in CHD patients with hypertension; The receiver operating characteristic
(ROC) curve was used to evaluate the diagnostic value of serum LncRNA CCHEIl and TCF21 expression levels for myocar-
dial ischemia in CHD patients with hypertension.Results The expression level of serum LncRNA CCHEI in the hyperten-
sion group was higher than that in the non-hypertension group, and the expression level of serum TCF21 was lower than
that in the non-hypertension group (¢/P=19.133/<0.001,17259/ <0.001); BMI, systolic blood pressure, proportion of three-
vessel disease, serum Hcy level, TIB, serum LncRNA CCHEI expression level in the myocardial ischemia subgroup were
higher than those in the non-myocardial ischemia subgroup, and serum TCF21 expression level was lower than that in the
non-myocardial ischemia subgroup (#/P = 3.524/0.001,2.705/0.008,12.265/0.002,5.280/ < 0.001,24.638/ < 0.001,15.994/ < 0.001,
9280/ <0.001); Pearson correlation analysis showed that the expression level of serum LncRNA CCHEIl in CHD patients with
hypertension was positively correlated with TIB (r=0.536,P <0.001), and the expression level of serum TCF21 was negative-
ly correlated with TIB (r= —0.508,P <0.001); Multivariate Logistic regression analysis showed that three-vessel disease and
high expression level of LncRNA CCHEIl were independent risk, factors for myocardial ischemia in CHD patients with hyper-
tension[ OR(95% CI)=3465(1.534 —7.833),1.743(1.135 - 2.678) ], and high expression level of TCF21 was an independent pro-
tective factor[ OR©5% CI)=0.528(0312 —0.895)]; The area under the curve (AUC) of serum LncRNA CCHEI, TCF21 expres-
sion levels and their combination in the diagnosis of myocardial ischemia in CHD patients with hypertension were 0.778,0.760
and 0896, respectively. The AUC of the combination of the two was greater than that of serum LncRNA CCHEl and TCF21
expression levels alone in the diagnosis of myocardial ischemia in CHD patients with hypertension (Z=2.636, 3.088,P=0.002, <
0.001).Conclusion The increased expression of serum LncRNA CCHEI and the decreased expression of TCF21 in CHD pa-
tients with hypertension are related to myocardial ischemia. The combination of the two has a high value in the diagnosis of
myocardial deficiency risk.

[ Key words] Coronary heart disease; High blood pressure; Myocardial ischemia; Total myocardial ischemia burden;

Cervical carcinoma high expressed 1; Transcription factor 21
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pressed 1, CCHEL ) J&— Fh ¥ i #H 5¢ LncRNAY! | 75 &
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1.1 IERYER BEHC2020 4F 12 H—2023 4F 12 Ak
VA AR 5 — BE Be.C 1ML A8 A RRISCA 196 0T e I 1Y)
CHD 55 110 #i2h & M4, 5B 70 6 2 40 1 ; 471

51 ~73(62.19 +8.96) & ; KT & 45 %k ( BMI) 21 ~ 26
(23.70 £1.38) kg/m*, e PUA A I = MR A9 CHD
B 110 B AR & I R4, B 72 B, 4 38 Bl AR
50 ~75(62.45 +£9.11) % ; BMI 21 ~ 25 (23. 56 =+
1.18) kg/m’ .2 M5 AF % BMI LR 25 53 oG T2
BX(P>0.05), HA MM, AR5 C L3R5 BB
S BRZE B 241t (1900023520 , 3 5 5 & RIS ) 7
B S,

1.2 JRBIEEERRAE (1) AR HE: DFF A 2013 4
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FECPEZE SRS £ 5% (2017 BITHR) )
TR I A2 WRRAE s RIS > 18 5 (2) HEBR AR
HE . O RO R RGEE O O 58 TR PEIR
5 QR TEI I | B 2E MY @ F IF M E
JHF VB A2 D RERE A ; @I PR EORIBR

1.3 WM HR5 )7k

1.3.1 IR GERMAE 4 CHD & 9% & i e 2 1
B AFY BMT WA s ARG sl FERERR WO R AT Ak
JE AR AR R i A AR H | SEI E AR bR [ S IR [
BE(TC) =B HM (TG ) 25 M UM (FPG ) | [R] B> e 21
i (Hey) .C WA (CRP) D-—3%{K(D-D) ],
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1.3.2  Ifil#4 LncRNA CCHE1 . TCF21 ik . T
A BH AU 24 h NSRS G MK 3 ml, 250 B HX
GRS, R SER SO PCR AN E I
7% LncRNA CCHE1 \TCF21 ik, R TRIzol LS RNA
PRI £ (2 E FEBR R BHEE A ) ML 2
HUEL RNA , NanoDrop it 3% 6 BETHX A% (35 EIFEER
KRB 2 ) KR RNA | 4l A SE B
FJH TagMan® MicroRNA 39 %% SR & ( 2 F 3B K
IR BHEE 2 7] ) 4 % cDNA LightCycler480 II ST e
JERE B PCR RS0 (I 2 [RA H)) #7358 I 98O0 =
PCR., JJV %44 :95°C F HAEPE 3 min, #R )5 95°C A8 14
10 s,60°C B Kk DL J2 4B 30 s, 2t 40 ANEFR, ik
F: LW R UG 1.0 Wl (# 9 10 mmol/L) ,
¢DNA 0.8 pl,J& RNase H,0 12.2 pl #il SYBRP Prim-
mix Ex TaqTM 10 p,l,éj\: 25 wl, Ui GAPDH L ESS
LncRNA CCHE1 \TCF21 & F i 514 b 75 M A 1 A 4
BHE B A BR A RIS ., LncRNA CCHEL 15|
¥ 5'-AAGGTCCCAGGATACTCGC-3", F i3 ¥ 5'-GT-
GTCGTGGACTGGCAAAAT-3"; TCF21 | ¥iF 51 %y 5'-
CCAGCTACATCGCCCACTTG-3', F ¥if 51 % 5'-
CTTTCAGGTCACTCTCGGGTTTC-3' ; GAPDH i 5|49
5'-ACCACAGTCCATGCCATCAC-3', F 51 ¥ 5'-TC-
CACCCTGTTGCTGTA-3", >R H 2% #3154 LncRNA
CCHE1 \TCF21 #iX} A&,

1.3.3 D AUBRIMPEAY  TIB 8 & 5041 . CHD & 35
IR ABE G Y457 12 SRSl O f R R 4, AR A
O HL R AR A5 PPl O WLBR I O LR 132 W s o
ST B RARASHE L 1.0 mm, FEEERF ] =60 s, H 2 K
]I F% > 60 s;TIB = ST B R B x Rpgzmf i)t 54
PR KAWL MEF CHD 4 955 1% 23 0 hO
LR ML 725 79 A5 FN TG0 LB 1l 7 25 31 461,

1.4 Sl RHF SPSS 29. 0 #4148 115
Bro THECFOR LUBIER R (% ) o, 4R FLABCR T X
G 5 IE A TR ORI & + s o |2 4L1A] FEASR
RS AEA ¢ K56 ; Pearson AH &M 43 HT 17 LncRNA
CCHE1 \TCF21 #ik 5 TIB MM, ZH &K Logistic
[ 24T CHD A I i 10 6 £ 3 & A= O JUL B3R i, %) 52 i)
R 2 280 # TAERE (ROC) BT PEMY L7 LncRNA
CCHE1 TCF21 kX% CHD &I &Mk £ E & A0l
B s W, P <0.05 NESAHGH¥E X,

2 & R

2.1 2 HIfH LncRNA CCHEL [TCF21 £k &
MEZHIME LncRNA CCHEL 2R3k 5 T3k & 1L 40, 1.
5 TCF21 FRAMLTIERE MR (P <0.01) , WK 1,

K1 AESHMIELMEBIMIESA CHD #2210 LncRNA CCHEI ,
TCF21 mRNA FkHE (v zs)

Tab.1 Comparison of serum LncRNA CCHEl and TCF21 mRNA
expression levels between non hypertensive and hyperten-
sive CHD patients

i 123 LncRNA CCHEL TCF21
3 o iR 2 110 1.92 £0.53 3.24£1.02
IR 110 4.23+1.15 1.46 £0.36
8 19.133 17.259
P <0.001 <0.001

2.2 K[EETE CHD & Jf & i 28 3 I AR/ B AR E
L 110 5] CHD A Jf i il B 28 30 WL afn & A 2R
H71.82% (79/110) , CoHILBR I 2H BMT W45 1 | =
SMLAE G A A | il Hey 7KSF (TIB L% LncRNA
CCHE1 FiA & TIo O MBI 4, L7 TCF21 Fikfik
FICCUBRIMVZH (P <0.01) , L2,

2.3 [fil3 LncRNA CCHE1 \TCF21 %3k 5 TIB B4
P Pearson #1143 HT 278, CHD & 1 & 1L & &
M7% LncRNA CCHE1 3Kk 5 TIB 2 IEM X (r =
0.536,P <0.001) , Ifl# TCF21 ik 5 TIB £ 740 %
(r=-0.508,P<0.001)

2.4 ZHE Logistic A48T CHD & 3 & i e B %
KA R DL CHD & 9 m il s B
SR A O WLER I A AR (. 2 =1, 75 =0)
2 A ST H [ BMI Y e i s A% H (R
fH: =% =1,83 + WX =0) ., Hey, TIB, LncRNA
CCHEL \TCF21 [#E R A A2 it 17 Z A & Logistic 1114
ST, AR IR =SSR LncRNA CCHEL ik
Fhim 2 CHD & 9 i i B3 e A 0 LA It /) 260 57 fies
BRI 28, TCF21 FakFH et AR 4P R R (P <0.05) ,
W3,

FR3 W CHD &I & i B A A0 WUBRINL Y 2 3R Logis-
tic [l AR
Tab.3 Multivariate Logistic regression model affecting myocardial

ischemia in CHD patients with hypertension

SRy B1H SE{Y Wald{i P{i ORMH  95%CI

BMI & 0.263 0.245 1.152 0.532 1.301 0.805 ~2.103
e 0.177 0.152 1.356 0.356 1.194 0.886 ~1.608
SR MRS 1.243 0.416 8.928 <0.001 3.465 1.534 ~7.833
Hey & 0.198 0.185 1.145 0.649 1.219 0.848 ~1.752
TIB & 0.206 0.181 1.295 0.418 1.229 0.862 ~1.752

IncRNA CCHEI & 0.556 0.219 6.445 0.001 1.743 1.135~2.678
TCF21 & -0.638 0.269 5.625 0.003 0.528 0.312 ~0.895

2.5 7% LncRNA CCHE1 .TCF21 3k X CHD 431
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Tab.2 Comparison of clinical/pathological characteristics between CHD patients with hypertension in the non-myocardial ischemia subgroup

and myocardial ischemia subgroup

moH TN (n =31) DL 2H (0 =79) 1/ {8 P1H
PERI (% ) ] L 19(61.29) 51(64.56) 0.103 0.749
s 12(38.71) 28(35.44)
W (2 x5,%) 61.79 +8.04 62.35+7.09 0.359 0.721
BMI(x +s,kg/m?) 23.05+1.16 23.96 +1.24 3.524 0.001
W AR B T B (% ) ] 21(67.74) 46(58.23) 0. 846 0.358
RIS % ) ] 19(61.29) 43(54.43) 0.426 0.514
SRR [ 191 % ) ] 15 IR I E 20(64.52) 46(58.23) 0.367 0.545
Wi IR 18(58.06) 50(63.29) 0.258 0.612
Wi JE (& + s, mmHg) 140.24 +11.41 146.32 +10.28 2.705 0.008
FP5KE (% £5, mmHg) 86.94 £6.42 87.05 £6.37 0.081 0.935
I AR ASTRAL[ 1% ) ] HiTp S 13(41.94) 35(44.30) 0.534 0.911
1)/ 53 7(22.58) 16(20.25)
LET 2(6.45) 8(10.13)
i AR Bl bk 9(29.03) 20(25.32)
I AEWRARECE (1% ) ] 53 14(45.16) 15(18.99) 12.265 0.002
WS 12(38.71) 25(31.65)
=3 5(16.13) 39(49.36)
TC(x s, mmol/L) 5.39 +0.80 5.46 £0.73 0.440 0.661
TG(x +s,mmol/L) 2.27 £0.51 2.33 £0.53 0.540 0.591
FPG(x s, mmol/L) 7.19 £1.38 7.25£1.42 0.201 0.841
Hey(x £, pmol/L) 13.02 £3. 11 17.32 +4.09 5.280 <0.001
CRP(x +5,mg/L) 5.81 £2.03 6.09 £2.11 0.633 0.528
D-D(x +s,mg/L) 0.60 £0.11 0.63 £0.10 1.376 0.172
TIB(x %5, mm/min) 25.14 £4.39 80.35 £12. 14 24.638 <0.001
LncRNA CCHEI (x %) 3.31 £0.42 4.59 +0.36 15.994 <0.001
TCF21(x +5) 1.71 £0.10 1.36 +0.20 9.280 <0.001
I AR & AR O LR I 2 A (. 22 ol 1l

LncRNA CCHEL \TCF21 Fik il 5542 W CHD &
F I R e A D LB LAY ROC #R 4R, IR 1138 Hh £k
T (AUC), 45 R 7. I3 LncRNA CCHEL
TCF21 £k K — WAL W CHD A I @ il e 34 &
A LB LAY AUC 43514 0. 778 .0. 760 .0. 896, 34
A AUC K TILE LncRNA CCHEL \[TCF21 ik #
M2 AUC(Z/P =2.636/0.002 3.088/ <0.001) ,
W4 K1,

®4 17 LncRNA CCHEL TCF21 F3k%F CHD £ Jf 5 1fiL i &
R AR O LB I B2 W B

Tab. 4 Diagnostic value of serum LncRNA CCHEl and TCF21

expression levels for myocardial ischemia in CHD patients

with hypertension

2%
R
0.778 0.689 ~0.852 0.798 0.774 0.572
0.760 0.670 ~0.837 0.760 0.807 0.567
0.896 0.885 ~0.980 0.949 0.742 0.691

Ok BAEEME AUC  95%Cl WURE FRRE

IncRNA CCHEl ~ 4.02
TCF21 1.54
THBE

B I LncRNA CCHEL [ TCF21 k27 CHD & 3 & 1L %
BE KA OB ILA) ROC #hZk

Fig.1 ROC curve of serum LncRNA CCHEl and TCF21 expres-
sion levels for diagnosing myocardial ischemia in CHD pa-
tients with hypertension

30 i

CHD J2— i Ao 5 M S0 5 (14 1 M O 2 00
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2 e R B ok R R Ak s AR 5 RS i A e G 0 R A
LI O UREBE O 8 AL PR SE ) Il
SR U B FACHT | e RS N S B N A 2
CHD [ fE ks PR 28, o Hp g I 2 i 2 B2 190 1L A5 15 B
P 22— FR8 K sl R T 350l bk 45 i 9, 5
M G 19 ML A B T, 5 | A SR 2l R AR 45 ) B R
SEEAR Sl P A R BEL 3 384 o i 3 A2 R, 5 28 H B0 L
PR A AR IR A CHD 3 O
JULER I 5 A D Bt e i R O UG Y R R 20
JIESJEE B Ay B i AT 5 506 7™ B ) SR 3 Ik AT B 46
& BEROIN CHD BB M &R AR
LncRNA £ A 2035 15 9815 1 0 T 2R Mg
T TERG SRV SR PR 1 BE I 6k, S 5Lk AE K &
B OB O WLEF 2 Al R0 AILZ0 M 0 725 22 Fbofi B
AT AR OBESY B 7R LneRNA 7E CHD Hh 53 %
I, 38 R IS T T LA R B A AT T2 5 Bl ik
s RERE L AR, & CHD 845 5 B i pL k) =2 —'%
LncRNA CCHElD & — Fl' 7 5 818 0 i b & 3 1y
LncRNA {7 F 10 5 G4 {4 1) 5 PR (] X 36k, 3 i 5 0
mRNA 256 b 8 38 58 40 M A% Bt i ( PCNA) ) R 3k, 42
1o SR A R A B % R SR A, LneRNA CCHEL
IFESE Wi PRI 20 M g S5 LA SRR e v it 2
IR VTR AN BB A | b R D) T A Ak, R g A0 P AR R
TR, AWFFE R, LncRNA CCHEL 764 5 I
J& CHD M35 v 3Rk 3 m, 5.0 WLsk i A ¢, 13569
LncRNA CCHEl &Kk feZ 546 Jf M E /) CHD
BE O LB S 5 FE . {H LneRNA CCHEL 25
O USRIt EL PRI 1 AN 8, RT3 2o 1 ot
T P 2 75 1) B A4 L B A, 5 S0 A7 L4
L5 BB, 3 T4 R 05 A ORI B AR A2 4 3 ik
sk R AL , 1 T S BOAR S kope 78 B2 B i, 00 LR ot
WAL LB I & A o Liu 28 BF58 4 & B, LncRNA
CCHE1 7£ CHD &35 h R iEFm, H &K i5 LncRNA
CCHEL ¥4/T CHD £ & Ao I A8 =44 14 AR
TCF21 £ F 6q23-q24 I, 7O L5 RS W IR A
B 25 0 PR W 28 6 1) 56 T 40 i el A A= A i v )92 36
K, ZH5MERE . L E—R AL AR A
W HEAE Ak RIS, DA AN 0 1R 28 R A
SRR IR AR B AR TCR21 S — o g 1 2 4L
SEPEREDN AT A R DIk kX BE MG AR i A 4 )
YERT, TCF21 Sl vl {2 2E Jig 17 A6 B AN = g ik B 5 F: 1Y
FERECT i B AR S R IR RS CHD & 9 %5 YT A
X, WAWFIE BN, TCF21 A] 4 {0 JUF f 2T 2 40 fifd 1)
BB L LA R AR 300 O &7 S 240 e 1% 1t 45 7 3 L

YA /AL IG5, TCR21 JE P 225 MEnT RESE in CHD A9t

P Sy IEE ) ARWFSE K BL, CHD 4 9780 1L 7R B 3 1

1 TCR21 IR A .o flskm A ¢, 4381 R Sk 3h ik

ORI E R AL BB 22 1A ¢h £ 248 1 7 55, 2F 408 T D K iy

RN L G VE AN, 2 4k 1 2 P 455 2 4 20 A% 1Y)

FRE S5, PTG BE R AR P | Aot R 30 Ik i A4

O LR I RUBS: , TCF21 52 25 5 32T Ak iR Ak e J 47 4

SAPELF AL FEARET e AR e Ve B B e v 5

i vE AR, HF T B & A e R sh koA € AL L

ﬁ%ml[ﬂ-z}] .

ROC M1£/3#7 7%, LncRNA CCHE1 \TCF21 BE4
T CHD & 9 i i 2R 3 & A= O LBk Il (% AUC &5 F
BN, 2 ] LncRNA CCHE1 ,TCF21 7E CHD & Jf
o LR R 2 A LRI X A O T LA R A
{8, A B RO U2 W B FE A5 . Logistic [M114
ST iR, = SR AE S CHD A I & I B &
O WUER A 5, RIS oA R s % &
Az Lo UL A XURSE BR3P Sy S AR Bl fkoig 72 22
DN Rl I I ERTIY [R5 o197 N TS s EQRTI
I AT AR 2

Zg B RTiR, CHD & Jf & 1L 6 88 & 1% LncRNA
CCHE1 A  TCF21 kW%, LncRNA CCHE1L
% ik MOTCR21 K% 38 500 WL Gk A 56, B &
LnecRNA CCHEL TCF21 A2 &%t CHD 4 i 1L AR
O LI XURS: Y T 8 e . ARBF9E A CHD & 9
I A8 O LR L2 W B AL T 58 i A 5, (R A7 A
JRBR T, B AR FEAR B AT R 5 R A i
FNLIESE , 5% 4h, LncRNA CCHE1 ,TCF21 7£ CHD 4 Jf:
R I & A O LR I P AL ST AN 5 8 | i 7 itE— 25 I
J At SRR S
F 25 2R AT V3 75 BRI 5 vh e
1E 2 Sk A AR

FIF F R A AR BT S5 1 RS B B BRSO
ZCERE A B BRI, T ko 5k ARk e JF
A3 SCHR A S R B 3R SCEIT
5% 3 Hk
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